Summary: An anaesthetic technique for bronchoscopy is described, based on increments of methohexitone given in strict relation to body weight and time, suxamethonium being used to produce relaxation. There was no awareness in the 75 patients studied, while the recovery was rapid and unrelated to the duration of bronchoscopy. The ,efficacy of small aliquots of lignocaine in reducing injection pain was the same whether given !before, or mixed with, the initial methohexitone injection. Other sequelae relating to the ,anaesthetic technique were minimal.
introduction Anaesthetic techniques for bronchoscopy should provide rapid awakening and minimal postoperative sequelae, without patient 'awareness'. When intermittent injections of an intravenous anaesthetic agent are used to maintain anaesthesia, their size and timing is commonly determined by 'clinical judgment ' (e.g. McIntosh et al. 1979) . Under these conditions 'awareness' remains a problem despite the addition of premedication, (Hewitt & Barr 1978) . Difficulty in maintaining anaesthesia .is compounded by the unpredictable dura"tion of bronchoscopy; a predetermined protocol for giving the intravenous increments therefore has much to recommend it. This paper describes the investigation of such a protocol in which intravenous increments of methohexitone are given in strict relation to body weight and time.
Methods
The study was conducted on consecutive adult patients admitted to Papworth Hospital, Cambridge, for electivediagnostic bronchoscopy. Most of such patients attend as 'day cases'.
Patients received no premedication. Anaesthesia was induced by methohexitone 1.5mg/kg given via a 23 SWG needle into a vein on the dorsum of the patient's hand, with atropine 0.01 mg/kg mixed in the same solution. Four minutes from the start of induction the first increment of methohexitone, equivalent to 25%of the induction dose, was given and followed by.the same increment at regular two-minute intervals until the bronchoscope was removed. suxamethonium was given in an initial dose of 50-100 mg with subsequent increments determined only by operating conditions. The patient was ventilated with an oxygen/air mixture delivered by an injector (Bethuneet al. 1972) .
. Pain on injection: The incidence of pain associated with methohexitone injection was studied with and without the addition of lignocaine, either mixed with, or preceding, the methohexitone injection. Patients were allocated randomly into one of four groups. Group A received plain methohexitone 1%, Group B 1 1% methohexitone with 0.1%lignocaine, Group B~1% methohexitone with 0.2% lignocaine and Group C received plain 1% methohexitone preceded by the injection of 1 ml of 1% lignocaine through the same needle. Subsequent increments of methohexitone used to maintain anaesthesia were drawn from a known plain I%solution.
The composition of the induction dose was unknown to the anaesthetist. At the time of induction and two hours after the procedure patients were questioned directly about pain I Paper rendto Section of Anaesthetics, 4 May 1979. Accepted 3 December 1979 0141-0768/80/040241-03/$01.00/0 © 1980 The Royal Society of Medicine experienced during the injection. All the postoperative interviews were conducted by an independent anaesthetist who was also unaware of which group the patient was in. Recovery from anaesthesia: Duration of bronchoscopy was recorded as the time from the start of induction to the time the bronchoscope was removed. Waking time was recorded from the end of the period of maintained anaesthesia to the time an independent anaesthetist judged the patient safe to return to the ward, using the following three criteria: presence of an effective cough; patient orientated and talking spontaneously; patient able to sit up unsupported. Incidence of awareness: Awareness was defined as 'the ability to recall, without prompting, events taking place when the patient was thought to be fully unconscious' (Brice et al. 1970) . Two hours after bronchoscopy, each patient's full response to the following questions was recorded: (a) What is the last thing you remember before going to sleep? (b) What is the next thing you remember and where were you? (c) Did you have any dreams? Incidence of postoperative sequelae: At the same interview patients were asked to score the severity of five specific complaints on a scale of 0 to 3. The complaints were nausea, vomiting, cough, sore throat and hoarseness.
Results
Seventy-five patients (52 male, 23 female) were studied. The mean body weight of this population was 69 kg (range 41-93 kg) and the mean age was 60 years (range 21-79 years). There was no significant difference in these parameters between any of the groups studied. Pain on injection (Table 1) : The incidence of injection pain using a plain solution of methohexitone was 52%. In all three groups where lignocaine was used there was a significant reduction in injection pain to 8% or less (P<O.OI). 
Discussion
Pain on injection: Taylor & Stoelting (1960) reported pain with the injection of 1% methohexitone in 60% of a sample of several thousand patients. This pain is an important drawback to the use of methohexitone as an induction agent. The mechanisms responsible have not been satisfactorily elucidated although it is known that premedication, site, rate, concentration of injection and local blood flow are all important in determining its incidence (Whitwam 1972) . Rowlands (1969) reported a reduction in the incidence of pain from 10% to 1% when a 1% methohexitone solution was used containing 0.1% lignocaine. However, his two treatments were not allocated randomly and the observer was aware of which solution a patient had received. In the present study more patients recalled pain than complained at induction, a finding which differs from that of Rowlands (1969) ,and which may be related to the droperidol premedication also received by his patients.
. Since the use of 0.1% and 0.2% lignocaine reduced the incidence of pain to a similar extent, the former solution is preferable, although the prior injection of 1 ml of 1%lignocaine is a practical alternative. Recovery from anaesthesia: The choice of recovery end point described above proved convenient in use, There was considerable variation in the mean waking time but no attempt was made to apportion the total variation between that attributable to patients and that due to the observers.
However, the observed variation is less than that obtained with comparable mean recovery times after intermittent thiopentone (Hewitt & Barr 1978) or intermittent methohexitone (McIntosh et 01. 1979) , when these were given according to clinical judgment.
Waking time was not significantly related to body weight or to duration of bronchoscopy. Although there was a statistically significant correlation between waking time and age, its magnitude was not of any clinical importance. These findings lend support to the use of body weight only to standardize the size of the methohexitone increments. Awareness: Patient awareness is a well recognized complication of anaesthesia for bronchoscopy. An incidence of awareness between 1% and 4% has been reported when intravenous increments of barbiturate are given according to 'clinical judgment' of the depth of anaesthesia (Hewitt & Barr 1978 , McIntosh et al. 1979 , Clinical judgment must therefore be regarded as inadequate under these conditions.
The number of patients in this study (75) is small and since the incidence of awareness is also generally low, large samples of subjects are necessary to demonstrate differences between treatments (Cormack et 01. 1977) . Nevertheless, the absence of awareness reported in this study is in accord with clinical experience at this hospital over a number of years, where only marked departures from this particular anaesthetic technique have been associated with complaints of awareness. The logical extension of the technique is a continuous infusion of methohexitone to maintain anaesthesia, as suggested by Hargrove & Pearce (1964) but never widely adopted. postoperative sequelae (Table 2) : The postoperative sequelae reported two hours after bronchoscopy were related to the surgical rather than the anaesthetic intervention. Although cough was the commonest and most severe complaint, it may be inappropriate to attempt to modify this if an effective cough is considered desirable in the post-bronchoscopy period.
